Effect of apoptosis on phagocytosis, respiratory burst and CD18 adhesion receptor expression of bovine neutrophils.
Polymorphonuclear neutrophil leukocytes (PMN) play an important role in intramammary defense against infections by Escherichia coli. During mastitis, PMN are confronted with various inflammatory mediators that can modulate their function. In severely diseased cows, increased concentrations of lipopolysaccharide (LPS) and tumor necrosis factor (TNF)-alpha (TNF-alpha) are detected in plasma. Binding of LPS to membrane bound CD14 molecules on monocytes cause release of inflammatory mediators such as TNF-alpha. Because apoptosis of PMN promotes resolution of inflammation and because the LPS and TNF-alpha response in milk and blood is related to the severity of E. coli mastitis, the effect on apoptosis of bovine PMN of increased concentrations LPS and TNF-alpha was studied together with the functionality of apoptotic PMN. Bovine PMN apoptosis, as determined with annexin-V, was induced with high concentrations of either LPS (1000 and 10,000ng/mL) or TNF-alpha (10,000ng/mL) in whole blood following a 6h incubation at 37 degrees C. The apoptosis inducing effect of LPS on PMN was not inhibited following coculture with either anti-bovine TNF-alpha or anti-ovine CD14 monoclonal antibodies. When compared to controls, apoptotic PMN had a similar level of CD18 expression but lacked phagocytic and respiratory burst activity. This is the first study reporting the effects of apoptosis on bovine PMN function. These functional impairments in apoptotic PMN could be important in contributing to the establishment of intramammary infection. Well functioning PMN could finally determine the severity of mastitis following an invasion of bacteria in the mammary gland.